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P = 99.182 (2)° 
V = 1183.54 (8) A 3 
Z = 4 

Mo Ka radiation 

Data collection 

Bruker APEXI1 area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.787, r m „ = 0.858 

Refinement 

R[F 2 > 2a(F 2 )] = 0.029 

W R(F 2 ) = 0.075 

S = 1.03 

2680 reflections 

196 parameters 

12 restraints 



fj, = 1.16 mm 1 
T = 293 K 

0.21 x 0.18 x 0.13 mm 



11341 measured reflections 
2680 independent reflections 
2217 reflections with / > 2a(I) 
R in . = 0.075 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.35 e A~ 3 

A/> mi „ = -0.32 e A~ 3 



Received 23 June 201 1 ; accepted 30 June 201 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.002 A; 
R factor = 0.029; wR factor = 0.075; data-to-parameter ratio = 13.7. 



In the title coordination polymer, [M^CgHsNOsXH^O)^,,, 
the Mn" atom is coordinated by two carboxylate O atoms 
from two 5-carboxylato-l-carboxylatomethyl-2-oxidopyridi- 
nium (L 2 ~) ligands and by four water molecules in a distorted 
octahedral geometry. The L 2 ~ ligands bridge the Mn atoms 
into an infinite chain motif along [100]; the chains are further 
interlinked by O— H- ■ O hydrogen bonds into a three- 
dimensional supramolecular net. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- 


■A 




D—H 


H- ■ A 


D-A 


D-H-A 


OIW- 


-mwA- 


■02' 


0.86 (1) 


1.83 (1) 


2.6833 (18) 


171 (2) 


OIW- 


-mwA- 


■Ol' 


0.86 (1) 


2.67 (2) 


3.307 (2) 


132 (2) 


OIW- 


mwB- ■ 


■05 fi 


0.84 (1) 


2.43 (2) 


3.071 (2) 


134 (2) 


02W- 


H2WA- 


■03 iu 


0.84 (1) 


1.88 (1) 


2.7006 (19) 


165 (2) 


02W- 


H2WB- ■ 
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0.84 (1) 


2.01 (1) 


2.8249 (18) 
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■05 iv 
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04W- 


-H4WA- 


■03W V 


0.83 (1) 


2.13 (1) 


2.911 (2) 


158 (2) 


04W- 


H4WB- ■ 


■05 


0.84 (1) 


2.00 (1) 


2.7270 (18) 


145 (2) 


Symmetry codes: (i) x + 1, y 


, z - l;(ii)x4 


1, -y+%z- 


-1; (in) + 


y, -z + 1; (iv) 


x - 1 - 




i;(v)x + 


l,y,z. 









Related literature 

For the use of ligands involving pyridyl and carboxylate 
groups in the construction of novel complexes, see: Zhang et 
al. (2003); Jiang et al. (2010); Yang et al. (2010). 



Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 




Experimental 

Crystal data 

[Mn(C 8 H 5 N0 5 )(H 2 0) 4 ] 
M r = 322.13 
Monoclinic, P2 1 /n 



a = 5.1537 (2) A 
b = 21.2008 (9) A 
c = 10.9727 (4) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5191). 
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cate«a-Poly[[tetraaquamanganese(II)]-/'-5-carboxylato-l-carboxylatomethyl-2-oxidopyridinium- 
i?0 5 :O l \ 

H.-Y. Yuan, M.-X. Jiang and Y.-L. Feng 
Comment 

Versatile ligands involving pyridyl and carboxylate groups have been extensively employed to construct novel complexes 
owing to their various coordination modes (Zhang et al, 2003; Jiang et al., 2010; Yang et al, 2010). Herein, we report the 
synthesis and crystal structure of a new complex, [MnL(H20)4] n (I). 

2 

In the title complex, the Mn(II) atom is six-coordinated by two carboxylic O atoms from two L ' ligands and four water 

2 

molecules, leading to a distorted octahedral environment (Fig. 1). Each L ' ligand adopts a terminal monodentate bridging 
coordination mode to interconnect with the Mn(II) atoms forming a one-dimensional infinite polymeric chain motif. The 
shortest distance between the neighbour Mn(II) centers is 10.97 A (Fig. 2). Additionally, with the aid of O — HO hydrogen 
bonds found between the coordinated water molecules and carboxylato groups, the adjacent one-dimensional chains are 
further interlinked into a three-dimensional network (Fig. 3). 

Experimental 

All the starting materials and solvents were obtained commercially and were used without further purification. H2L(0.197 
g, 1.0 mmol), MnS0 4 .H 2 0 (0.169 g, 1.0 mmol), Na 2 C0 3 (0.106 g, 1.0 mmol) were mixed in 15 ml distilled water. Then 
the mixture was transferred into a Parr Teflon-lined stainless steel vessel (25 ml) and heated to 433 K for 72 h. Then, the 
reactor was cooled to room temperature at a speed of 5 degrees per hour. Colorless single crystals of title complex were 
obtained by slow evaporation of the filtrate over a few days. 

Refinement 

The carbon-bound H-atoms were positioned geometrically and included in the refinement using a riding model [C — H 0.93, 
0.97 A C/i S0 (H) = 1.2C/ e q(C)]. The oxygen-bound H-atoms was located in a difference Fourier maps and refined with the 
O— H distance restrained to 0.85 (2) A [t/ iso (H) = 1.2f/ eq (0)]. 

Figures 

Fig. 1 . A view of the Mn(II) coordination environment in the structure of (I), showing the 
atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H 
atoms are shown as small spheres of arbitrary radii. [Symmetry code: (1) x + l,y,z - 1] 



Fig. 2. A ball-stick diagram showing the one-dimensional chain. All H atoms have been omit- 
' ' ted for clarity. 
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Fig. 3. A packing structure of (I). The O — H—O interactions are depicted by green dashed 
lines. 
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cafena-Poly[[tetraaquamanganese(ll)]-|j-5-carboxylato- 1-carboxylatomethyl-2-oxidopyridinium-K O :0 ] 



Crystal data 

[Mn(C 8 H 5 N0 5 )(H 2 0) 4 ] 
M r = 322.13 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 5.1537 (2) A 
b = 21.2008 (9) A 
c= 10.9727 (4) A 
(3 = 99.182 (2)° 

V= 1183.54 (8) A 3 
Z=4 



F(000) = 660 

D x = 1.808 MgrrT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4396 reflections 

6 = 2.1-27.4° 

\l = 1.16 mm 1 
7=293 K 
Block, colourless 
0.21 x 0.18 x 0.13 mm 



Data collection 



Bruker APEXII area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.787, J max = 0.858 
1 1 34 1 measured reflections 



2680 independent reflections 

22 1 7 reflections with / > 2a(7) 
R int = 0.075 

©max ~~ 27.4 , 8 min — 2.1 

h = -6^5 

k = -27->27 
/=-14-»14 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )} = 0.029 



wRiF 1 ) = 0.075 

S = 1.03 

2680 reflections 
196 parameters 
12 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 2 ) + (0.0353P) 2 ] 

where P = (F 2 + 2F c 2 )/3 

(A/0) max = 0.001 

Ap m ax = 0.35 e A~ 3 
Ap min = -0.32eA~ 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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02W— Mnl— 04W 
04— Mnl— OIW 

01'— Mnl— 01W 
02 W— Mnl— OIW 
04W— Mnl— OIW 
04— Mnl— 03W 

Ol'— Mnl— 03 W 
02W— Mnl— 03W 
04W— Mnl— 03W 
OIW— Mnl— 03W 
Mnl— OIW— H1WA 
Mnl— OIW— H1WB 
H1WA— OIW— H1WB 

C2— Ol— Mnl" 
Mnl— 02 W— H2WA 
Mnl— 02 W— H2WB 
H2WA— 02W— H2WB 
Mnl— 03W— H3WA 
Mnl— 03W— H3WB 
H3WA— 03W— H3WB 
Mnl— 04W— H4WA 
Mnl— 04W— H4WB 
H4WA— 04W— H4WB 
C8— 04— Mnl 
C7— Nl— C3 

Ol'— Mnl— 04— C8 
02W— Mnl— 04— C8 
04W— Mnl— 04— C8 
OIW— Mnl— 04— C8 
03W— Mnl— 04— C8 
C7— Nl— CI— C2 
C3— Nl— CI— C2 

Mnl"— Ol— C2— 02 

Mnl"— Ol— C2— CI 
Nl— CI— C2— 02 
Nl— CI— C2— Ol 
C7— Nl— C3— 03 
CI— Nl— C3— 03 
C7— Nl— C3— C4 
CI— Nl— C3— C4 
Symmetry codes: (i) x, y, z- 



91.88 (6) 
174.26 (5) 
90.54 (5) 
91.44 (5) 
85.44 (5) 
89.48 (5) 
92.25 (5) 
174.18(5) 
83.15 (6) 
85.18(5) 

121.2 (14) 
111.9 (14) 
108.4(14) 
133.39 (11) 
120.7(14) 
117.2(14) 
110.4(14) 
120.1 (13) 
112.5 (14) 
108.1 (13) 

128.3 (15) 
111.3 (15) 
113.2(15) 
130.38 (12) 
122.70 (14) 

-162.88 (17) 
104.49 (17) 
12.48(17) 
-49.3 (6) 
-70.65 (17) 
106.33 (17) 
-73.06 (19) 
-110.55 (19) 
70.8 (2) 
-5.9 (2) 
172.80 (14) 
-176.60 (16) 
2.8 (2) 
2.8 (2) 
-177.83 (16) 
1; (ii) x, y,z+\. 



Nl— CI— H1B 
C2— CI— H1B 
H1A— CI— H1B 
02— C2— Ol 

02— C2— CI 
Ol— C2— CI 

03— C3— Nl 

03— C3— C4 
Nl— C3— C4 
C5— C4— C3 
C5— C4— H4A 
C3— C4— H4A 
C4— C5— C6 
C4— C5— H5A 
C6— C5— H5A 
C7— C6— C5 
C7— C6— C8 
C5— C6— C8 
Nl— C7— C6 
Nl— C7— H7A 
C6— C7— H7A 
05— C8— 04 
05— C8— C6 

04— C8— C6 

03— C3— C4— C5 
Nl— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— C7 
C4— C5— C6— C8 
C3— Nl— C7— C6 
CI— Nl— C7— C6 
C5— C6— C7— Nl 
C8— C6— C7— Nl 
Mnl— 04— C8— 05 
Mnl— 04— C8— C6 
C7— C6— C8— 05 
C5— C6— C8— 05 
C7— C6— C8— 04 
C5— C6— C8— 04 



108.9 
108.9 
107.7 

124.35 (16) 

120.54 (14) 
115.09(15) 
119.24(15) 
125.59 (17) 
115.16(14) 
121.71 (17) 
119.1 
119.1 

120.82 (16) 

119.6 

119.6 

117.54(15) 
120.12(16) 
122.32 (14) 
122.01 (16) 
119.0 
119.0 

124.56 (15) 
119.06(14) 
116.37(16) 

177.48 (19) 
-1.9 (3) 
-0.3 (3) 
1.7 (3) 

-179.72 (17) 
-1.5 (3) 
179.13 (16) 
-0.8 (3) 
-179.43 (15) 
-0.2 (3) 
178.69(12) 
-12.9 (3) 

168.55 (18) 
168.11 (17) 
-10.4 (3) 



Hydrogen-bond geometry (A, °) 
D—H-A 

OIW— H1WA-02"' 
OIW— HIWA-Ol'" 



D — H H-A 
0.86 (1) 1.83 (1) 

0.86 (1) 2.67 (2) 



D-A D—H-A 
2.6833 (18) 171 (2) 

3.307 (2) 132.(2) 
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01W— H1WB05 1V 


0.84(1) 


2.43 (2) 


3.071 (2) 


134.(2) 


02W— H2WA-03 V 


0.84(1) 


1.88(1) 


2.7006 (19) 


165.(2) 


02W— H2WB-01 m 


0.84 (1) 


2.01 (1) 


2.8249 (18) 


165 (2) 


03W— H3WA05 vi 


0.85 (1) 


1.83 (1) 


2.6733 (18) 


176.(2) 


03W— H3WB -02 iv 


0.85 (1) 


1.94(1) 


2.7550 (18) 


159 (2) 


04W— H4WA- ■ 03W vii 


0.83 (1) 


2.13 (1) 


2.911 (2) 


158 (2) 


04W— H4WB-05 


0.84(1) 


2.00(1) 


2.7270 (18) 


145 (2) 


Symmetry codes: (iii) x+\,y,z-\; (iv) x+ 1/2, 


-y+l/2, z-l/2; (v) 


-x+\, -y, -z+1; (vi) x-1/2, 


-y+\l2,z-\l2;(yn)x+\,y,z. 
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Fig. 2 
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